. These apparently contradictory results may be due in part to the different indices of body build used and, in the report of Hartman and Ghrist, reservations regarding the reliability of the diastolic pressure readings.
In view of these findings it was decided to investigate the correlation of systolic and diastolic pressures with a weight-height index in a population study when each pressure is adjusted for the effect of the other. This paper reports on differences in these correlations obtained from data of the Israel Ischemic Heart Disease Project.
METHODS
The findings relate to blood pressures measured Addres for reprints: Ischemic Heart Disease Project, Tel Hashomer Hospital, Isral. as the last procedure of a physical examination in 1963 of 10,000 Israel male civil service employees aged 40 years and over, carried out in the framework of a large prospective study of ischaemic heart disease (Groen, Medalie, Neufeld, Riss, Bachrach, Mount, and Smith, 1968) . (Examinees found to be suffering from hypertension or ischaemic heart disease were not excluded from analysis.) The blood pressure was measured according to the method recommended by the World Health Organization (1959) using a standard mercury sphygmomanometer, a 22 X 12 cm. bladder and Velcro fastener, the examinee being recumbent. The systolic pressure was measured at eye level at the onset of the sounds and the diastolic pressure at the point of disappearance of the Korotkow sounds, or of their muffling in cases in which they did not disappear. The standardization of all phases of blood pressure measurement was carefully supervised following training sessions in methods for the physicians. Analysis offrequency distributions of all blood pressures recorded by individual physicians showed one who tended to measure higher pressures than his colleagues. The number of subjects he examined, however, was too small (2-4 % of the total) to have any effect on the final results.
The measurement of body build used in the present study is the weight-height index, Weight in kg. K, K being such that kg. K _ lb. Height in cm.
cm.
in. 201
After consideration of the various relative weight ratios and weight-height indices which are practicable in a large-scale epidemiological survey and in the absence of a clear consensus as to which of these is in fact most useful for our purposes, it was decided to choose the simplest.
In keeping with the finding of Khosla and Lowe (1965) the correlation of blood pressure with arm circumference was found to disappear when adjustment was made for the weight-height index.
FINDINGS
Simple correlation coefficients between the weight-height index and blood pressure were greater for diastolic than for systolic pressure in each of the six areas of birth used to sub-divide our total study population (Table I ). This observation, weight and diastolic blood pressure and the high correlation between systolic and diastolic pressure. The observed association with diastolic pressure may be the result of a blood pressure measurement bias associated with body size which affects diastolic but not systolic pressures. We know of no evidence pointing in this direction and tentatively assume the association between weight-height index and diastolic pressure to be a true one. An explanation for this basic association of diastolic pressure with weight-height index must be sought in physiological terms.
Since peripheral resistance is the prevailing determinant of the level of diastolic pressure, this is the factor which would seem worthy of further study in relation to the association of a weightheight index with blood pressure. Interest is thus focused on the structural and functional circulatory changes resulting from increased body bulk, due most often to obesity. The association of obesity with increased blood pressure may result from the effects of atherosclerosis either on the vascular walls or indirectly via the renal mechanisms of hypertension. The present findings give no support to the importance of these factors since the correlation coefficients between diastolic blood pressure and weight-height index were not greater with increase in age as would be expected with a progressive process such as atherosclerosis. Moreover, the males aged 40 and over in the study population show no evidence of increase in weight with rising age (Medalie, Kahn, Neufeld, Riss, and Groen, 1968) , suggesting that any effect on blood pressure level due to increase in weight has already occurred by age 40.
It is well recognized clinically that many very obese patients have normal blood pressures. Whyte (1959) has concluded that it is not the fat content but overall body bulk that accounts for the correlation between body size and blood pressure. In their review of the subject, Grande and Taylor (1965) conclude that there is no support for the view that obesity is involved in the causation of hypertension. They point out that in the case of extreme obesity with normal blood pressure and elevated cardiac output, the computed vascular resistance is decreased. Brod, Fencl, Hejl, and Jirka (1959) and Brod, Fencl, Hejl, Jirka, and Ulrych (1962) have described alterations in peripheral resistance in various sites in different types of hypertension, e.g., lack of decreased vascular resistance in muscle in essential and acute stress-induced hypertension as compared with normal muscle blood flow in renal hypertension. The question arises whether different types of causes of obesity have different effects on cardiovascular dynamics which do not always result in the raised blood pressure generally associated with overweight. As originally proposed by Tibblin (1967) , both obesity and raised blood pressure may be the commonly associated effects of a third underlying factor. It is suggested that different types of body constitution are associated with hormone and electrolyte mechanisms which are responsible for a range of effects on diastolic blood pressure level and body size which frequently, but not always, result in the concomitant increase of both these parameters. Long-term prospective studies on younger populations would be required to examine such a contention.
SUMMARY
The significant correlation found between diastolic blood pressure and a weight-height index in the 10,000 male population aged 40 and over of the Israel Ischemic Heart Disease Project remained when adjustment was made for systolic pressure. However, the correlation of systolic pressure with weight-height index disappeared when adjustment was made for diastolic pressure. No trend with age was noted for the correlation between diastolic pressure and weight-height index. It is concluded that the frequently reported correlation between systolic pressure and overweight is simply a reflection of the more basic association of diastolic pressure with overweight.
It is suggested that this correlation may be the result of hormone and electrolyte effects characterizing different types of body constitution.
